specified row of memory locations fend processing of the 
retrieved data to generate graphic/ signals, 
memory control means; 

a memory data bus havinfe m lines and 
interconnecting the memory means jand the memory control 
means to transmit m bits of data /in parallel therebetween, 
where m is an integer; and 

a processor data bus h/aving n lines and 
interconnecting the data processing means and the memory 
control means to transmit n bits of data in parallel 
therebetween, where n is an int/eger and n>m; 

said memory control rA^aas including storage means 
for temporarily storing succe/spive groups of m bits of data 



[received serially on said m< 
said memory means via said me: 



bus] read out from 
[a bus by performing 



plural read operations 


within 


I a\\memorv cvcle 


locations at different 


columnj 


-ac 


v a 

letresses of *-fi 



Tthe] said memory 
means at a row corresponding /with the specified row address 
forming n bits of data by combining said successive groups 



T. 



of m bits of data, and transmitting said n bits of [the 
temporarily stored] data in /parallel on said processor data 
bus to said data processing/ means for processing thereof to 
generate graphic signals. 



2 . (amended) A grap/hic processing apparatus 
comprising : 

memory means, including a plurality of memory 
locations in an array of /columns, having corresponding 



column addresses, and rows, ftaving corresponding row 
addresses, for storing data;/ 

data processing mdans for specifying a row address 
in said memory means for writing of data in the memory 
locations at the different column addresses within the 
specified row of memory locations; 
memory control 



a memory data 
interconnecting the mem<fcr 
means to transmit m bitii 
where m is an integer; a 

a processor dat 
interconnecting the data 



Jans 



us hav 



ng m lines and 
means; and the memory control 
dat4 in parallel therebetween, 

having n lines and 
'ocessing means and the memory 



control means to transmit! n bits of data in parallel 
therebetween, where n is an integer and n>m; 

said memory control means including multiplexer 



means for multiplexing n 



bits of data received in parallel 



on said processor data bus into [serial] successive groups 
of m bits of data and applying [the serial] said successive 

to said memory data bus [for 



groups of m bits of dat 



writing thereof] by performing plural write operations 

in 



within a memory cycle 
column addresses of the 
with the specified row 



memory locations at different 
memory means at a row corresponding 
address . 



I) A graphic processing apparatus 




comprising : 
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memory means, including a plurality of memory 
locations in an array of columns, having corresponding 
column addresses, and rows, having corresponding row 
addresses, for storing data; 

data processing means for specifying a row address 
of memory ^locations in said memory means for transfer of a 
data word tnterewith; 

memory control means; 

a memory data bus having m lines and 
interconnecting tnfe memory means and the memory control 
means to transmit m Toits of data in parallel therebetween, 
where m is an integer\and \^ 

a processor daN:a bus having n lines and 
interconnecting the data processing means and the memory 
control means to transmit nNsits of data in parallel 
therebetween, where n is a multiple of m; 

said memory control means including counter means, 
responsive to receipt on said processor data bus of a row 
address specified by said processorVneans to specify an n- 
bit data word in said memory means, fesr successively 
generating n column addresses, applying\the received row 
address and m of the generated column adoresses on said 
memory data bus to transfer m bits of dataNbetween said 
memory means and said data processor means, with the data 
transfer including transfer of successive qrouNps of m bits 
of data [in parallel] between said memory means\and said 
memory control means by performing plural read/write 
operations within a memory cycle in said memory means , and 



1 



iransfer of n bits of data between said memory control means 
an\ said data processor means by combining said su ccessive 
group's o f m bits of data to form said n bits of data 



4. Vamended) A graphic processing apparatus 
comprising : 

memory means, including a plurality of memory 
locations in an ai^ray of columns, having corresponding 
column addresses, arid rows, having corresponding row 
addresses, for storingVpixel information; 

data processing^ means for specifying addresses of 
memory locations in said memory means^for retrieval of pixel 
information therefrom and processing of the retrieved pixel 
information to generate graphic\ signals ; 

memory control means cowled to said memory means 
and [an] said data processing means\for retrieving pixel 
information from said memory means inVesponse to a request 
to retrieve pixel information from said Mata processing 
means at the specified address, [and] applVing the retrieved 
pixel information to said data processing means for 
processing thereof , receiving processed pixel nynf ormat ion 
from said data processing means, and storing processed pixel 
information in said memory means ,- and 

output means connected to said memory contisol 
means for outputting processed pixel information to generate 
graphics 
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\8 . (amended) A graphic processing apparatus 
comprising : 

memory means, including a plurality of memory 
locations Vn an array of columns, having corresponding 
column addresses, and rows, having corresponding row 
addresses, f on storing data; 

data processing means for specifying a row address 
in said memory meVs for transfer of data between the data 
processing means and the memory locations at the different 
column addresses within the specified row of memory 
locations ; 

memory controlVneans; 

a memory data buk having m lines and 
interconnecting the memory rrusans and the memory control 
means to transmit m bits of da^a in parallel therebetween 
where m is an integer ,- and 

a processor data bus having n lines and 
interconnecting the data processing^ means and the memory 
control means to transmit n bits of data in parallel 
therebetween, where n is an integer ane^ n>m; 

said memory control means including storage means 
for temporarily storing successive groups \?f m bits of data 
[received on said memory bus] read out from >said memory 
means via said memory data bus by performing plural read 
operations within a memory cycle from memory locations at 
different column addresses of [the memory locations] a row 
of said memory means corresponding to [with] the specified 
row address , forming m bits of data by combining said 
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successive groups of said m bits of data, and transmitting 
sa\d n bits of [the temporarily stored] data in parallel on 
said\processor data bus to said data processing means for 
processing thereof, and multiplexer means for multiplexing n 
bits of data received in parallel on said processor data bus 
into [serial] successive groups of m bits of data and 
applying saidxsuccessive groups of m bits of [the serial] 
data to said [sVrial] memory data bus [for writing thereof] 
by performing plusal write operations within a memory cycle 
in memory locationsv^t different column addresses of the 

[memory location] row\corresponding [with] to the specified 
row address. 



9. (amended) A graphis processing apparatus 
comprising : \ 

memory means for storgng graphic data; 
data processing means \pr executing a 
predetermined processing on graphic data read out from said 
memory means ; 

memory control means for controlling transference 
of graphic data stored in said memory means to said data 
processing means in accordance with a recmest from said data 
processing means; 

a first bus having m lines and interconnecting 
said memory means and said memory control means to transfer 
m bits of data in parallel therebetween, where ft is an 
integer; and 
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\ a second bus having n lines and interconnecting 

saoSd data processing means and said memory control means to 
transfer n bits of data in parallel therebetween, where n is 
an integer and n>m; 

\ wherein said memory control means includes storage 
means for temporarily storing successive groups of n bits of 
data read out\ from said memory means via said first bus by 
performing plural read operations within a memory cycle, 
said memory control means forms n bits of data by combining 
said successive groups of m bits of data and transfers said 
n bits of data in parallel to said data processing means via 
said second bus . \ 

\ ^ 

10. (amended) A graphic processing apparatus 
comprising : \ 

memory means for storing graphic data; 

data processing means sor executing a 
predetermined processing to generate graphic data; 

memory control means for controlling transference 
of graphic data generated by said data\ processing means to 
said memory means in accordance with a request from said 
data processing means; \ 

a first bus having m lines and inperconnecting 
said memory means and said memory control means to transfer 
m bits of data in parallel therebetween, where m\ is an 
integer; and \ 

a second bus having n lines and interconnecting 
said data processing means and said memory control mea\is to 
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transfer n bits of data in parallel therebetween, where n is 
an\integer and n>m; 

wherein said memory control means includes 
multiplexing means for multiplexing n bits of data received 
in parallel via said second bus from said data processing 
means intox successive groups of m bits of data, said memory 
control means transfers said successive groups of m bits of 
data to said memory means via said first bus by performing 
plural write operations within a memory cycle. 



11 , (amended) A graphic processing apparatus 
comprising : \ ^ 

memory means, having m bit terminals, for storing 
graphic data, said graphic Mata being read out in successive 
groups of m bits of data froifK the memory means, where m is 
an integer ; 

data processing means , Xhaving n bit terminals, for 
executing a predetermined processing on n bits of data read 
out from said memory means, said n bUts of data being 
supplied to said data processing meansx in parallel, where n 
is an integer and n>m; \ 

interface means, having m bit terminals coupled to 
said memory means and n bit terminals coupled to said data 
processing means, for transferring graphic data stored in 
said memory means to said data processing means\ in 
accordance with a request from said data processing means; 

wherein said interface means includes converting 
means for converting said successive groups of m bitsv of 
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tta, read out from said memory means by performing plural 
read operations within a memory cycle, into said n bits of 
data feo be supplied in parallel to said data processing 
means . 




12 . (amended) A graphic processing apparatus 
comprising : 

memory means, having m bit terminals, for storing 
graphic data, said gfaphic data being written sequentially 
as successive groups oX m bits of data into said memory 

m ean s., , w he re m i s . an integer ; ^ 

data processing mVans, having n bit terminals, for 
executing a predetermined processing to generate graphic 
data, said generated graphic data being transferred in 
parallel as n bits of as data, whexe n is an integer and 
n>m ; 



interface means, having m big terminals coupled to 
said memory means and n bit terminals coupled to said data 
processing means, for transferring graphic Mata generated by 
said data processing means to said memory meass in 
accordance with a request from said data processing means; 

wherein said interface means includes converting 
means for dividing said n bits of data from said dat 
processing means into successive groups of m bits of dteta to 
be transferred to said memory means by performing plural 
write operations within a memory cycle. 
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14 . (amended) A graphic processing apparatus according 
to claim 9 wherein said succes»£^e aVoups of m bits of data 



to be converted are read out 
performing plural read opera 





etnory means by 
thin a memory cycle 



based on an address specified by said data processing means 




16 . (amended) A graphic processing apparatus according 
to claim 9 wherein said successive groups of m bits of data 
each include an m bit portion Jot sarld n bits of data, 



18. (amended) A graphic apparatus according to claim 
11 wherein said successive groups (pf m bits of data to be 
converted are read out of said men/ory means by performing 
plural read operations within a mjbmory cycle based on an 
address of specified by said data, processing means 




19. (amended) A graphic f/ro&essing apparatus according 



successive groups of m bits\ 


OB 


: data Dead out from said 


memory means by performing p 


\j\ / e 

ilubral read operations within a 



memory cycle is applied to iaid data processing means in a 
unit of time more than two /times said memory cycle 



20. (amended) A grajbhic processing apparatus according 
to claim 11 wherein said/ successive groups of m bits of data 
each includes an m bit Portion of said n bits of data. 
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21. (amended) A memory read method for reading data 
from a memory in accordance with a /request from a processor, 
comprising the steps of: 

reading out successive Aroups of m bits of data 



read operations within a memory 


<tycle, each group of m bits 


of data being read out based on 


Jan address specified by said 


processor, where m is an integei 




converting said succej 


ssive groups of m bits of 


data into n bits of data by 


xfotjti 


iJining said successive groups 


of m bits of data, where n : 


.s ai 


i integer and n>m; and 


applying said n b: 


ltd < 


z>£ dare in parallel to said 


processor through an n-bit AijsV 


J er 

Lte met/hod for writing data 


2 2 . (amended) A memory/ wV 


generated in a processor inno a 


memo/v in accordance with a 



request from said processor/, compulsing the steps of : 

receiving n bits /of data in parallel from said 
processor through an n-bin bus, where n is an integer; 

converting said/ received n bits of parallel data 
into successive groups of m bits of data by dividing said n 



ii/ an"^ 



bits of data, where m is an integer and n>m; and 

writing said /converted m bits of successive groups 
of data into said memory through an m-bit bus by performing 
plural write operations within a memory cycle based on an 
address specified by /said processor. 
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23. (amended) A memory controlled for controlling 
transference of data between a memory /and a processor, said 
memory controller comprising: 

m bit terminals for coupling to said memory, 
wherein successive groups of m bits pf data is transferred 
through said m bit terminals between said memory and said 
controller by performing plural reap operations within a 
memory cycle, where m is an integer; 

n bit terminals for coupling to said processor, 
wherein n bits of data is tr^sfeyre>d in parallel through 
said n bit terminals between sain controller and said 



processor, where n is an ir 



converting means 



teger and ni>m; and 



>r/making fa. conversion between n 



bits of data from said n bin 


V/erminaVs and successive groups 


of m bits of data from said r 


I / & 

aAbit terminals corresponding 


thereto bv combining said suk 


:ces/ive groups of m bits of 


data to form said n bits of/ < 


iata and dividing said n bits of 


data to form said successive 


groups of m bits of data. 



24. (amended) A memory controller according to claim 
23 wherein said successive groups of m bits of data from 
said m bit terminals to/ be converted are read out of said 
memory by performing pfLural read operations within a memory 
cycle based on an address specified bv said processor. 



25. (amended) J A memory controller according to claim 
24 wherein said n h/its of data from said n bit terminals to 
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f 



• 

be converted is applied to s; 


• 

a-id/processor in a unit of time 


more than two times said memc 


orb cycle. 


26. (amended) A memory 


/controller according to claim 


, , , / 

23 wherein said successive <p: 


\\ / , 

raups' of m bits of data each 







includes an m bit portion pf-^said n bits of data. 



28. (amended) A memory read method for reading data 
from a memory in accordance with a /request from a processor, 
comprising the steps of 

reading out successive /groups of data from said 
memory by performing plural ready operations within a memory 
cycle based on an address specified by said processor ,- 

converting said react out successive groups of data 
into parallel data by gombini/ng^aid successive groups of 



data; and 



applying said converted parallel data to said 



processor in a unit 



cycle 



29. (amended) A 



28 wherein each of said 



from said memory by pe 




more than two times said memory 



~7 



ead method according to claim 



ive groups of data, read out 
lural read operations within 



a memory cycle, forms k. portion of said parallel data to be 



applied to said processor 



30. (amended) !A memory read method according to claim 
2 8 wherein each of said successive groups of data, read out 
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from said memory by performin 



a memory cycle, is composed o 



data applied to said memory 
and wherein both n and m are 




al read operations within 



s of ^data, said parallel 



sed of n bits of data 



rs and n>m. 



32. (amended) A memory wri-be method for writing data 
generated by a processor into a /memory in accordance with a 
request from said processor, comprising the steps of: 

receiving data in parallel from said processor 
within a predetermined unit of/ time; 

converting said^rec^ivsd parallel data into 



successive groups of 



Lta eac 



having a portion of said 



received parallel data; and 



writing said, converted successive groups of data 



into said memory by performing plura 



within a memory cycle bas est 
processor, wherein said memory 



write operations 



on\an adpress specified by said 
ycle is less than one half 



said predetermined unit of/xime 



3 3 . (amended) A memory write method according to claim 
32 wherein said parallel /data received from said processor 
is composed of n bits off data and each of said converted 
successive groups of dana, to be written into said memory by 
performing plural write/ operations within a memory cycle, is 
composed of m bits of qata where m and n are both integers 



and n>m, 
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44 . (amended) A graphic processing apparatus 
comprising : / 

a memory for storing graphic data; 
a data processor for executing a predetermined 
graphic processing to generate graphic data to be stored in 
said memory; / 

output means for outputting said graphic data read 
out from said memory; / 

a memory controller for controlling data transfer 
between said memory and said data processor in accordance 
with a request from said data /processor ; 

a first bus, having/ m (wherein m is an integer) 
bits width, connected between said memory and said memory 
controller, for transferring m bits of data in parallel; and 
a second bus, having n (wherein n is an integer, n 
> m) bits width, connected /between said memory controller 
and said data processor, for transferring n bits of data in 
parallel ; ,, / 

wherein said memory controller comprises; 

a storage for temporarily storing graphic data 
read out from said memory in successive groups of m bits of 
data during a predetermined period of time through said 
first bus, / 

means for foflrming n bits of data using said 
successive groups of m bits of data and supplying said n 
bits of data in parallel to said data processor through said 
second bus , and / 

16 




a converter for comaerting said graphic data 
temporarily stored in said memory into serial data which is 
provided to said output meai 



c 



45. (amended) An apparatus according to claim 44, 
wherein said memory controller further comprises: 

a multiplexer for outputting said n bits of data 
transferred from said data processor to said first bus 
having m bits width in /successive groups of m bits of data 
during said predetermined period of time. 

46. (amended) Jin apparatus according to claim 44, 
wherein said memory /controller further comprises: 

means for/ generating an address signal for 
accessing said memary plural times, in response to a signal 
for accessing said memory supplied from said data processor, 
to obtain successive groups of m bits of data. 



47 . (amended) An apparatus according to claim 44, 
wherein said successive groups of m bits of data to be 
transferred tq said memory controller through said first bus 
is read out by accessing said memory plural times within a 
unit transfer time based on an access signal to said memory 
designated hfv said data processor. 



48 . A amended) An apparatus according to claim 47, 
wherein said successive groups of m bits of data transferred 
to said memory controller through said first bus is combined 
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